[Human bone marrow mesenchymal stem cells differentiated into dopaminergenic neurons in vitro].
Midbrain dopamine (DA) neurons play an essential role in modulating motor control. Defects in central DA neurons affect a wide range of neurological disorders including Parkinson's disease (PD). The greatest motivation in the field has been the potential use of DA neurons for cell transplantation therapy in Parkinsonian patients. Recent studies indicated that BMSCs could differentiate into DA neurons in vitro as neural stem cells (NSC) and embryonic stem cells (ESC) could. However, there are no direct evidences about functional DA neurons derived from BMSCs. According to the protocols which had been applicated in inducing neuronal stem cells and embryonic stem cells differentiate into DA neurons in vitro, the present study provides a protocol by using 50 micromol/L brain derived neurotrophy factor (BDNF), 10 micromol/L forskolin (FSK) and 10 micromol/L dopamine (DA) to induce BMSCs differentiate into DA neurons. After 2 weeks of differentiation, the cells expressed the character of neurons in ultrastructure. RT-PCR discovered mRNA of NSE (neuron specific enolase), Nurr1, Ptx3, Lmx1b and Tyrosine hydroxylase (TH) were positive. Immunocytochemistry staining indicated the ratio of TH-positive neural cells was significantly increased after induced 2 weeks (24.80 +/- 3.36) % compared to that of induction of 3 days (3.77 +/- 1.77) %. And the DA release was also different between differentiated and undifferentiated cells detected by high performance liquid chromatography (HPLC). That is to say BDNF and FSK and DA can induce BMSCs differentiate into DA neurons in vitro, and the transdifferentiated cells express mature neurons characters. BMSCs might be a suitable and available source for the in vitro derivation of DA neurons and cell transplantation therapy in some central neural system diseases such as PD.